CpG hypermethylation of the C-myc promoter by dsRNA results in growth suppression.
Deregulation of the c-myc proto-oncogene plays an important role in carcinogenesis. It is, therefore, commonly found to be overexpressed in various types of tumors. Downregulation of c-myc expression assumes great importance in tumor therapy because of its ability to promote and maintain cancer stem cells. Apart from post-transcriptional gene silencing (PTGS), siRNAs have also been shown to cause transcriptional gene silencing (TGS) through epigenetic modifications of a gene locus. This approach can potentially be used to silence genes for longer periods and at a much lesser dosage than PTGS. In this study, we have examined the effect of transfection of a novel siRNA directed against a CpG island encompassing the CT-I(2) region in the P2 promoter of c-myc in U87MG and other cell lines. Transient transfection with this siRNA resulted in c-myc promoter CpG hypermethylation and decreased expression of c-myc (both mRNA and protein) and its downstream targets. A decrease was also observed in the expression of some stemness markers (oct-4 and nanog). Stable transfection also confirmed the promoter CpG hypermethylation and reduced c-myc expression along with reduced cell proliferation and an increase in apoptosis and senescence. A significant decrease in c-myc levels was also observed in three other cancer cell lines after transient transfection under similar conditions. Thus this novel siRNA has the capability of becoming an effective therapeutic tool in malignancies with overexpression of c-myc and may be of particular use in the eradication of recalcitrant cancer stem cells.